The high strength of hydroxyapatite is required for biomedical applications .Silicon (Si) and Boron ( Br) are added to get a higher strength material. The mixing process HAp, Si and Br is done by ball milling. This process is followed by the compression with the pressure of 70 kg/cm2 with comparison HAp: Si,Br = 85:15, 90:10 and 95: 5. Finally the mixture is sintered at temperatures of 1000°C. The material is characterized by X-Ray Diffraction (XRD). The hardness of their sample is determined by vickers hardness test. The compressive strength is measured by compression universal test machine. The maximum hardness is obtain for composition of 85:15 that is 47,3 Vickers Hardness Number (VHN) with maximum compressive strength of 3.48 MPa . So it was concluded that Si and Br can be improve the strength of bio composite hydroxyapatite.. keyword: High Strength, Hydroxyapatite, Biokompatible, Si, Br
INTRODUCTION
Hydroxyapatite is a material that can be used as a biomedical material. It can also be used as a material implant 1 . This material has similarities with human bones 2 . Hydroxyapatite can be obtained by methods: sol-gel, hydrothermal and precipitation [3] [4] [5] [6] Hydroxyapatite can be produced from bovine bones [7] [8] . The powder produced bovine bones are extremely brittle or has a very low strength. The addition material to increase the strength is necessary. The added material used should be of bio medical, biocompatible and do not cause bad influence on the human body. Lots of material can be added to hydroxyapatite include Silica (Si) and Boron (Br). The addition of silica at hidroxyapatite can affect the interaction between the ions, electrostatic and in the strengthening of the compound. Silica at high temperatures can serve as a binder 9 .
The addition of silica 10 effect on the compressive strength. Boron can only be added should not be more than 5% for health, especially for artificial bone applications 11 . Addition of silica and boron is aiming to create bio composite.
Temperature sintering should be about 1000°C. Since at temperatures above 1000°C can cause structural instability of hydroxyapatite. This process produces tri calcium phosphate 12 .
The Strength of material for the application of biomaterial is very important. The biomaterials is general have lower compressive strength. The compressive strength and hardness can be enhanced with other techniques. Besides, it is necessary to add materials or other minerals that can improve the strength of the bio composite material 13 .
In this research, the material used hydroxyapatite from bovine bone has porosity. The material is formed into bio composite. The addition of Silica and Boron elements as a binder material in the formation of HAp-borosilicate bio composite. The Strength of material is determined with the Vickers hardness and compressive strength.
MATERIAL AND METHOD
The material used in this research is hydroxyapatite Obtained from bovine bones. Hydroxyapatite mixed with borax acid and silica in the ratio 85: 15: 90: 10 and 95:5. The mixture of materials reviews is constant, HAp: 85, 90 and 95 percent while Boron not more than 5 wt% remainder is silica.
The substitution of Si -Br -HAp was done by using steel ball milling with a speed of 200 rpm for 1 hour, Material that is shaped like a pellet with a diameter of 10 mm followed by formation of compacting pressure 70 Kg/cm2. Sintering conducted at Temperatures of 1000°C for 3 hours. Further tested X-ray diffraction (XRD) and mechanical testing that Vickers hardness test and compression test universal testing machine.
RESULTS AND DISCUSSIONS

XRD
From the figure 1. seen that the compound hydroxyapatite produce from bovine bones. Meanwhile From XRD peaks seen at figure 2, 3 and 4 the location of hydroxyapatite-borosilicate compound 2θ of 31.7 and 32.2 with Cu Ka . Silica and boron are not too much influence hydroxyapatite compound 14 .
It turned out to silica and boron have subtituted HAp position in the microstructure. Cause when compared with a pure hydroxyapatite, the resulting shape of the curve is very similar. Ca and P ions can be substituted by ions of silicon and boron. This can be seen in the XRD curve. when compared with the mixing of HAp-Si, Mg 15 . It is seen a similar pattern. This is due to the The addition silica to the hydroxyapatite is mixed perfectly (Figures 2, 3 and 4 ) when compared with research Bogya et al., 16 . It is because the element boron followers that give effect to the formation of silica glass.
Hardness test
Hydroxyapatite before added silica and boron have fragile nature. with the addition of silica and boron increased hardness bio composites. From the figure 5. it can be seen that a higher composition of silica and boron additions will improve the material's hardness value. Looks at the composition of 85:15 has a hardness of 47.66 VHN, the higher the silica composition can increase of the hardness of the material.
The sintering temperature of 1000°C to give effect to HAp, Si and Br because phase boron temperatures above 950°C is liquid phase 17 and is able to form a bioactive glass 18 . Crystalline HAp provides a fairly low hardness value range between 0.6 and 1.5 MPa 19 . The addition of silica 5 % and 10 % on HAp with a sintering temperature of 1000 ° C 19 gives the value of the Vickers hardness 111 VHN and 19 VHN but in this research the composition of HAp same turned out to give different hardness, with the addition of the composition of Si and Br, 5 % and 10 % turned out to be an escalation of hardness in the HAp-Borosilicate, this is due to the influence of bioactive borosilicate with a sintering temperature of 1000°C provide vickers hardness values of 28 HV and 36 HV.
In this case an escalation of hardness that is comparable to the increase given borosilicate composition.
Compressive strength
Silica can serve as a binder to form the HAp-borosilicate bio composites. This affects the compressive strength of the material. From figure 6 the higher the silica and boron composition and generated higher the compressive strengths. 
CONCLUSION
From the above result hydroxyapatite material substitution by Si and Br, however, the number of Si and Br composition can affect the hardness and compressive strength value of the material.
The addition of silica and boron material can improve material hardness and compressive strength bio composite HAp-Borosilicate. Likewise factor mold pressure and temperature sintering .
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